. Conductivity changes with time in the composite silica gels doped with HCl04 (11mass% HC104), WPA (61mass% WPA) or (n-Bu)4NC104(15mass% (n-Bu)4NC104) during sol to gel transformation. The data for pure silica samples with no dopants are also shown for comparison by cross marks. Closed cir cle, triangle and square are for the dried gels prepared separately. Figure 2 shows the relation between conductivity at room temperature and the concentration of the dopants for the dried silica gels with HC104, WPA or (n-Bu)4NC104 as a dopant. The silica gels with HC104 or WPA exhibit higher conductivities by at least three orders of magnitude than the pure silica gel with no dopants. The conductivities are in creased with an increase in the concentration of the dopants in both systems. On the other hand, the con ductivities of the Si02-(n-Bu)4NC104 gels are as low as that of the pure silica gel with no dopants and the values are slightly decreased with an increase in the (n-Bu)4NC104 concentration. In the dopants chosen in the present study protonic acids like HC104 and WPA, which may act as a proton donor, contribute to enhance the conductivity of the silica gels. In all the silica gels with and without dopants, an intense and broad infrared band was observed at around 3500cm-1, which is due to the stretching vibration of OH. Since the band at around 1600cm-1 due to the H-O-H bending mode was relatively weak in any case, the band at around 3500cm-1 is suggested to be due to Si-OH bonds mainly. The wavenumber of the band v (OH) was found to de pend on the concentration of the dopants; the values of v (OH) were increased with an increase in the con tent of HC104 and WPA, whereas the addition of (n Bu)4NC104 caused no change in the v (OH) in the doped silica gels. In any case of dopants there was a clear relation between conductivities at room temper ature QRT and the values of v (OH); the higher v (OH), the larger aRT. Such a result means that the stronger the O-H bonds in silanol groups in the doped silica gels, the easier the proton conduction. A conduction path of proton may be formed in the doped silica gel structure and the interaction be tween the conduction path and the silanol groups would affect the conductivities. The smaller interac tion, which is indicated by higher values of v (OH), probably results in the higher proton conduction of the doped silica gels. Further details of this relation between 6RT and v (OH) will be reported elsewhere.
